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c) an in vivo mizolastine release which prevents any plasma 
peak 

d) a mizolastine bioavailability which is not decreased 
relative to that of an immediate release formulation; and 

e) wherein the mizolastine comprises from 0.5% to 12% by 
weight of the tablet. 



reconsideration are respectfully requested in view of the preceding 
amendment and the following comments. 



The amendment to amended claim 29 is entirely editorial 



in nature. The amendment to amended claim 31 finds complete 
antecedent support in the final paragraph on page 6 of the 
specification . 



with the entry of the amendment to claim 29, the 



rejection of that claim under 35 U.S.C. 112, second paragraph has- 
been completely overcome, thus clearly reducing issues and placing 
the application in better condition for appeal or for allowance. 



In maintaining rejections based on a combination of 



references, the Examiner alleges: 

it muse be recognized chat any judgment uxi 
obviousness is in a sense necessarily a reconstruction 
based upon hindsight reasoning. But so long as it takes 



REMARKS 



Entry of the preceding amendments and favorable 



2 
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into account only knowledge which was within the level of 
ordinary skill at the time the claimed invention was 
made, and does not include knowledge gleaned only from 
the applicant's disclosure, such a reconstruction is 
proper. See In re McLaughlin, 443 F. 2d 13 92, 17 0 USPQ 
209 (CCPA 1971) . 

The criteria for combining references has changed over the 31 years 

since the rendering of the McLaughlin opinion cited and relied upon 

by the Examiner. To assist the Examiner in this regard reference 

is respectfully made to the present criteria for combining 

references, as set forth in the Dembiczak Case, as quoted and cited 

on pages 6 and 7 of Applicants' Amendment of April 9, 2001. The 

Federal Circuit made it very clear in that case what: the stringent 

current criteria are for combining references. In the event that 

any combination of references is maintained, the Examiner is 

respectfully asked to point out on the record how each of the 

current criteria is satisfied for each rejected claim by each 

combination of references instantly maintained. 

The Federal Circuit has further clarified current 

practice in this regard in its opinion for In re Lee, 61 O.S,P.Q. 

2d 1430 (Fed. Cir. 2002), at 1433 and 1434; 

"The factual inquiry whether to combine references must 
be thorough and searching," Id. It must be based on 
objective evidence of record. This precedent has been 
reinforced in myriad decisions, and cannot be dispensed 
with. . . . '•'particular findings must be made as to the 
reason the skilled artisan, with no knowledge of the 
claimed invention, would have selected these components 
for combination in the manner claimed" . , . the Examiner 
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can satisfy the burden of showing obviousness of the 
combination '*only by showing some objective teaching in 
the prior art or that knowledge generally available to 
one of ordinary skill in the art would lead chat 
individual to combine the relevant teachings of the 
references" . . . the Board rejected the need for "any 
specific hint or suggestion in a particular reference" to 
support the combination of references. Omission of 

a relevant factor required by precedent is both legal 
error and arbitrary agency action. ... "an agency rule 
would be arbitrary and capricious if the agency . . . 
entirely failed to consider an important aspect of the 
problem" , 

As pointed out in the above quoted text, the Federal Circuit 
clearly and unequivocally stated in no uncertain terms that the 
standard relied upon by the Examiner is not the current standard 
and that "Omission of a relevant factor required by precedent is 
both legal error and arbitrary agency action.'' Current practice 
requires showing some objective teaching in the prior art or that 
knowledge generally available to one of ordinary skill in the art 
would lead that individual to combine the relevant teachings of the 
references. These criteria have not been satisfied in the 
combination of references instantly relied upon in the present 
application , 

The rejection of claims 21, 22, 24 to 26, 30 to 34, 38 
and 39 "under 35 U.S.C. 103(a) as being unpatentable over US 
4,590,062 (062) in combination with Desager et al , ..." is 
respectfully traversed in the same manner and for the same reasons 
as set forth on pages 4 and 5 of Applicants' Amendment of December 

4 



09/04/02 WED 10:44 [TX/RX NO 7642] (21006 



FJLE No. 324 09/04 '02 10:48 ID:JH 

20, 2001. Attention is also respectfully directed to the 
significant comparison illustrated by Applicants' Figures 1 and 2. 

Desager is only one of enumerable publications directed 
to antihistamines. The Examiner has failed to explain how one of 
ordinary skill in the art would be directed to combine teachings of 
Jang with Desager. If that hurdle could be overcome, the Examiner 
is still to explain what would lead the artisan specifically to 
mizolastine from antihistamines referred to by Desager. Even 
(purely arguendo and without admission) were one to find a reason 
for selecting Desager from a myriad of publications on 
antihistamines, all Desager would provide would be an invitation to 
experiment rather than an express teaching for combination. 

What is even more important is that Desager gives no 
information concerning the formulation used. Therefore, it can not 
be meaningfully combined with, e.g., TJS 4,590,062 in any practical 
way. Moreover, in Desager *s figure 2, page 424, the Gmax is nearly 
400 ng/ml, as compared to Applicants' 243 ng/ml , It is clear from 
the foregoing that the purpose of lowering the peak in the plasma 
has been achieved by Applicants, and this without diminishing 
bioavailability. 

Concerning sedative effects, please find herewith a copy 
of a publication; Hindmarch et al , , Clinical and Experimental 
Allergy, Volume 29, Supplement 3, pp. 133 to 142, 1999, mentioning 

5 
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that only a very limited number of antihistamines can claim to be 
free of sedative effects (see end of the abstract) . Mizolastine 
has a ratio of 0,50 (weak effect - see Table 3, p. 139). 

Moreover in one test CRT, it seems that Mizolastine has been 
detected as having impairments (see p. 139) . 

Even the selection of the primary reference (Jang) is 
remote. The biologically active agents referred to by Jang include 
vitamins, analgesics, anorexics, anthelmintics, anciasthmat ics ; 
antibiotics , antiseptics , anticoagulants , anticonvulsants , 
antidepressants, antidiabetics, anti-gout drugs, antifungals, anti- 
inflammatories, antimalarials, antimigraines, antimotion sickness 
drugs , ant inauseant e , antineoplastics , antitussives, 
decongestants, diuretics, muscle relaxants, sedatives, 
tranquilizers, as well as antihistamines and many others. Thus, 
even the selection of Jang as a primary reference is based solely 
on Applicants' own teachings. The entire combination of references 
can be regarded as nothing more than retrospective reconstruction. 

Claim 21 is in the restricted "consisting essentially of" 
format, which separates it and dependent claim 22 even further from 
anything derivable by the two references combined by the Examiner. 

All of claims 24 to 26 and 30 have the limitations of 
claim 24, which expressly calls for subject matter beyond anything 
chat could be regarded as ''obvious" from the teachings of the 
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applied art in the absence of Applicants' own disclosure. Claims 
31 to 34, 38 and 39 all have the limitations of claim 31, which, 
once more, are not at all "obvious" from the references relied 
upon. The Examiner has not pointed out the particular text in each 
of the references that would actually lead one of ordinary skill in 
the art to each of Che limitations of each claim so rejected. 

The rejection of claims 23, 27 to 29, 35 to 37 and 39 to 
43 ''under 35 U.S.C. 103(a) as being unpatentable over US 4,590,062 
(062) in combination with Desager et al . ... and further in view of 
US 5,102,666 (666)" is also respectfully traversed in the same 
manner and for the same reasons as discussed in the preceding 
remarks. Acharya (666) does not in any way overcome the noted 
deficiencies of the other two references. 

Furthermore, claim 23 is in restricted "consisting 
essentially of" form, which makes it even more remote from anything 
derivable from the proposed combination of references. 

Acharya is directed to controlled release compositions - 
comprising calcium polycarbophil and an active agent selected from 
the group consisting of medicinal agents, breath fresheners and 
flavors. No rationale is found for connbining any particular 
teaching of Acharya with those selected from the other references. 
The record explanation is entirely retrospective reconstruction. 
The vastness of the disclosures of each of the references minimizes 

7 
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the possibility of anyone finding from the respective teachings 
subject matter called for by any of Applicants' claims . 

Each of Applicants' claims has limitations which are not 
specifically addressed by the applied art. For any rejection 
retained for any of Applicants' claims, the Examiner is requested 
to apply the art to each limitation of each claim so rejected. 

With regard to the rejection based on Jang in combination 
with Desager and Acharya, , Applicants repeat by reference the 
rebuttal to that ground of rejection on pages 7 and 8 of the 
Amendment filed on December 20, 2001. 

Having clearly reduced issues, entry of this Amendment is 
in order and is requested. Having overcome all outstanding grounds 
of rejection, favorable action on the merits and allowance of all 
of Applicants' claims are respectfully solicited. 

Attached hereto is a marked-up version of the changes 
made to the claims by the current Amendment. The attached page is 
captioned " Version with markings to show chancres made " . 

Respectfully submitted, 
JACOBSON HOLMAN PLLC 



400 Seventh Street, N,w. 
Washington, D.C. 20004 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 

29. (Amended) A sustained-release pharmaceutical dosage 



form according to claim [24] 2_8 wherein the ratio between the 
mizolastine and the L-tartaric acid is 0,5, 

31. (Twice Amended) A coated sustained-release tablet 

having : 



c) an in vivo mizolastine release which prevents any plasma 
peak 

d) a mizolastine bioavailability which is not decreased 
relative to that of an immediate release formulation; and 

[c)] eJL wherein the mizolastine comprises from 0.5% to 12% 
by weight of the tablet. 



a core comprising mizolastine, a fatty matrix and an 



organic acid; 



a dissolution profile which is pH independent; [and) 
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f CUniMt and ExpeHmcnUJt Alicrjty. 1999. Volume 29, Supplcmcnl 3, gmgei 1 



Antihistamines: models to assess sedative properties, 
assessment of sedation, safety and other side-effects 

I. HINDMARCH and Z. SHAMSI 

HPRU Rswreh Centre, University of Surrey, GuiUifani Surrey, UK 

Sammary 

Behavioucal chwifica ere produced by eay dniff thut eaters Uie central oafvou* system, Thcae 
PByoboactiyc effects Include changes m alertness, conceotradcm, attondon, mtauscy. 
cognitioiu psychomotor acouracy. sld3Ud perforaiaooe ^ affect. Changes In psychological 
porf ormancp may affoct the safety of boiH the individuals taldng iho drug and of those 
people coming into oontacr with them. The arms of psychopharmacfllogical performance 
testa BCO to describe Che natute, extent ami severity of diosc changea end identify drugs 
withoot Ooleteiioua effecw upon parfommncc . ^ 

Use of endiUcmal amihlataminos has untU wcontty been asaociated with a nwnber of 
undcsif able side-offocu, the most troublesoma erf which is sedation- There are two aspects to 
sedation. Wrsily. an o^}ectiyely detemUnod one bASed on dio lesuto of psychonietrift tests 
from cODtc(^ triaU and secondly, the fiubjecfs response to the admUiistralioii, of a dru^ . 
Although the lecond generatioB of afttihlstamines have a tttuch roorft favofurirt|lo thKapeul^b ; .j...^ 
index, use of these agettts haa also been mported to cause vaiytng deg^ea of soOatioD.: As , . ; 
antihistamines ate largely uacd by wnbuUnt patiems, a complete evaluation of sed^o».,, ,.4. 
should be performed' through siandaidwcd objective tests, shown id bo sensitive to thq_^, 
central effects of antihiftamiiiea afi well aR t«lUble raUngs of subJocU^ 

An oxteasivc rfcview of iho liarnturs has identified a number of testa which ap()«ar to be : ; . 
aonsidvc Us the contra! effects of antiWrtsimnes. These include tests of psyrfiotnotor 
pcrfotmance» sef^sgri-moior coordination ipocd, InfoimatiQn proosBaing,. seosory skills szi , 
wcU as physlologicsa moasuroji and subjecUve rating wales. . ^ 

Using this battery of cignittvc ^ psychomotor testa, U is evident that only a very Unutcd . , 
number of aatlhiitamlnes omi claim to be virtually free of both objective and Sttbjcctiyc- 
sedative cCf^, attht^gh the aocond generation of antfliiBtmiitoea are gencraBy Ic^ 
impairing than the cxriginal ones; When prescribed at their recoi^^ 

Keyvsfords: CNS, psychoactive ef&cts. scdatxaa. aDtiWatiixnlnea 



Introdtiftioii 

Th& uftA hf traditiDnal atitihiscanxincs fluch as diphenhydra- 
mine, hydroxyzine, promctlu«ine and trtproJidinfi is often 
Bsaociated with a number of imwanted arui undesirable 
oentrol side-effects, the most troublesome of which U 
aedation. The term *i£cdation* usually eapiesses a widfc 
range ot subjective experiences dcScxibed aa drowsm^iSs, 

Utile. Ufltvertlry of »nfT«y. Bgatcm R»4. tJuHftid, Stmy. UK- 



l0R9 of alermcsBf decreased 66MQiitniii<^i|'attd 

etc; In facttf^aedatioA tcfl^cts tJtie (Di^aswaiby ftrptu^^ 

of saperior.cpgniti^b fiitustj^bna'js^ 

co-ordinatioii and^psy^bmototperficir^^^ con 

severely impah* ckydnie actiViti^ such:4& -sc^l perfor- 

mancei car .driving ability, and many^ dth^ taslcs ^where 

coneentxafion and a high decree of ^l^e^S/imd Skill are 

TBquired. 

Excessive sedation fallowing the' use of trxulitibnal 
antUxistatnincs, prompted the developinent of a second 
generation of specific Hfreceptor antihistamines that 

133 
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134 L Hhtdmarch end 2. Shamsi 



Environment — ^AttonUon— ►CognlOan -^Roaponcos-^ Bohavkiur 

▼ \ Ftff- i* An infofniBCloii proccs&ini inodel of 

KAomo/y cognition. 



dhaw a bcfttcr toieTabiUty ai thofoptmlic closes aiul which 
tmve minimal cffecu on the central nervoiu sygtem (CNS). 
The ioahjllty af thcpe qgcnu U> CUIS9 Jtcd^on hat boon 
MtHbtjU;d to a nutnber of fuctor* IncliuJtng their low Upo* 
phillcity, whJah realiicta ihoir entry into che CSS P]. Tha 
large molecular size, and Breacer lU'iini^ for peripheral 
receptors also reduces their propensity caiuc flcdatioiL 

Aitboa^h there w dliftxcncts between varioua antihia* 
catninev in their ability to oause sedaxion, there are only a 
few anilh39tamlnBA cmoeiidy ^vailablis that arr clahoed to be 
viituaUy froe of sedativa iide-efTecia, Nfojit amihliumlnet 
tack sedative effects when iliey are prescribed at the 
recommended' therftpctitic dpaes, however, aedatioa does 
occur when higher dcscs &na used. As antihistoxmneB are 
largely used by ambuiaiu: patients, including children,, a 
complete and quantitadve evahatian of aedadon ia required- 

Ta iDBasuTo the aptlon of a drug on hmnan behaviour, 
whether to asseas the clinical change produced by drug 
treatment or to profile the phanoaoodyniunlc activUy of a . 
particular drug, reliable and voHd ratfngt aod measurement 
systema need to be developed. 

To examlflo the way* rn which the activiiy of pay\:h«h>. 
-Miodvo drqgs can be measured on psychomotor pcrlbm^ce^ 
:Hindznatcb [3] proposed a baste nnodel of Infoanaiia^ 
^nx»:wi|ig, in which the human organism Js regarded , d^! 
. aa Information-proceasmg systGni^ where sensory stinuiiar 
itnn ptnr^^oerl nnd> nrgRiiized centrally, before belofl.. 
formed into motor re^nse sdsemes which are ultimately' . 
rc!:alizcd hi hehaYiouri^ • • 

figure l^prcscnis a simple model of infotmation proces:< ■ 
fling adapted from Hindmarch [3]. The model Isolates th£^, • 
major proceascs as separato modtamsixis widiiii a linear 
system. Ihformatipn feoxn the cnviiOnmBnt is attended to 
and passed to higher cognidve toediaiiiams* Where it is 
analysed und, If required, inteffnied infonnaiion £pom 
memory. A decision concendng opproprfaie response is 
then reached and i&n ard£sr paiaacv fa dus ic^Dnsa output 
mochardsms. 

Tlic cbbico of a psychomotor test is central to the tinder- 
iiuuidins of any oc^ts roDn<L nms, thorough peycho- 
phHrmacologtcal aasessmeiu requites a range of tests to 
cnsnre that subtle or spcciAc drug effects are net ovtf* 
looked. The clear need is for chosen tasla to be r^resenta- 
tive of key, weu detlncd and accepted areas of cognition and 
psychomotor performance Theoredcally one should ose a 
(est battery where separate and conjoined aspects of 
pcrfonnance are xxietasured. 



A curvory review of the literature reveals dearly diat 
some 'tests' are tnore sensitive, valid and reUable than 
othecSt but it is also true that there is no siiiglo test than 
cart satifify all criteria In covering all aspects of human 
performance* A largo number of thals have baen corried out 
to investigate the central effects of antihistaminei. In 
assessing this central effect, a large Rumher of tests have 
been employed^ however, many of these testa azo not valid, 
have never been shown to be reliable, and the ability to 
reproduGO the EBSolts is almost tmpossiUe. A number of 
steps can be taken to ensnra the Validity end reliability of w 
experiment, such as serceidng of vohmteera prior to poiti- 
cipai^on, however, the simplest way of ensuring the validity 
and raliability nf an ejtperitnent is the inchiaioo of a verunt 
(positive control). By inclusion of a venuti> the stnsidvity of 
the teat battery is guaranteed so long oa the. vehxpi spores 
show BignlfieanC impairment 1( CbllbMdg thc. use Of : 
vorum, effects ate not obvious ocr an aaaessmtont jn«EP3itm;^^t 
then it must be nssnmed that the tetft is^insenaiHy^^^ ' ' 

credance can be givert to any ^itdinga iifftali^td iu jtuch^,|: 
instance* Andhlstainincs such "as pndb^^d$iaaUtiDj , 
zine, olemaitine and tdproUdinc have 6eeti cbtiiliipni^r 
^ qonsineHay s&own to impidr .pettisimBijBB oti a ^^^ 
of tests [2]. For this leasoo. (hey are ^s^otly included ipL 
studies af positive Inteznal controls^ Whsh hive^t^aflng the 
central effects of antihistHxnlnefl. ' . 

This review will aim to identify the -tests wluch are most 
sensitive to the e^f^ta of aotihistamifies. Its primary par- 
pose is to- identify a test battery which can be ti£cd when 
assessing the sedative profile of antihiataminos. A secondary 
objective of ihU review is.tp aasesii t||a ^i^djitive potential of 
second generation of antihistamines using this battesy of 
cognitive and psyk^iomotor tests. 

MeOtods 

A computer-asdsted MRDX JNH • search ' was coryluotcd to 
identify wpll^eaigned • md^s, jpublisfued from 1965 to 
1 997; in vestigjatiiig the aedati vo, jisychfSMOter.aod cognitive 
effects of all andnistamlhca .d^t ^ eblu^^ivail^blQ or Aoon ' 
to he availahle. Smirch terms included biatiamine H| antago- 
xdfltSi antihistamines^ psychomotor porfqnxjkanoe, cognitive 
function, foid specific drag names soch as ast^mizole, 
loratadine* cetxrizine, fexofenadine, mizi^tiiie aisd efaos* 
tine The search was IttnUed to studies performed In 
humans. Studies had to be plncebn and varum controlled, 
performed in healthy volunteers, and of particular interest 
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Models lo assess stdmiv^e prop&nies of antihistarmnts 135 



,;!^rfi studlaa iwltiff (ftandartlzcd, ^ntitetivd method* of 
dcftning both objective and sonlcctivo dnig-itiduccd ^tfeeot* 
on w?daaon» pfiychoraow performance an4 coBnlUoa. A» 
well 6B publicaticm*, data have alao been includctJ from 
piiblifthcd abatmcte In pcBc-tevicweU joiiina]«. 

A lotal of 55 placebo and vftmm-conttolleil atudic* ware 
CHvicWod. This campriKsd dato on a lotal of 21 anlihista. 
minca, of which 14 are closMd as fiocoxMJ-genwtion non- 
cedating ontihisiandncs. Seven iraditiooal antihistamines 
were cttVifiwbd and they wow almost always IncUided in 
thfifto studies iM» positive controls. Both acuta (A) and 
repeated (R) dosing legitxiens were incLuddd. All studltfn 
used a double-bhnd croAS-ovaf doaign. and singlo-blind 
cfosa-overa or parallel group oempadBon methoda wwe 
excluded. 

The catesofization of tests is similar tn thai pcrfomiBd by 
Rombaut & Hindmacch [4], in w^h tests maasuring 
similar CNS acdvitiea wci« gtouped together. 

Pot each drug and test doae, (csulta have been listed as 
nmpaimieni' or 'no ixnpalfmcm' for each test (lUJt^ the 
cod^ presented io Table 2). If n fitatiflticillly atsnificant 
difference (i*<0.05, /"<0.01 or better) between (he test. 
Oiug and plaeebo waa found on a specific teat indicating a 
disturbed CKS actiYiiy, ihon tho reaulta Were Klatad bi 
Hmpfllnnent*. 

In addition, fnr each antihistaniine a tiift fbenefli mtfoi 
was calciUated similar to that conducted by Huidmttch (5]. 
' For each ' drug, the number of discrete testa in wMeh 
significant itnpanment waa cepotted were tntiitlfid. T&e 
risk : bchififlt ratio for each antihistanuna WAS then calcula 
according' to the fdUowing fonimla: 1 -t- NI», Where l-^the 
ousiber of tests whene significant impdxnneat of 
performance Was found, and Nl=the number of testa 
wheto on Impninnent waa detected, Tbi* calculatibn gives 
aa lihpairnifini : no itnpainnent ratio which represents ti&t 
likelihood that a given anUhlatamine will cause sedative 
effects. The more impainnent observed with a given drug, 
die greater is the value of the ratio* Conversely, an anti- 
histamine widi a good benefit ntio will have a value 
close to zero. 

It is evident from these studies, whidL are considered to 
be the most adequately controlled, that mosc of thto anti- 
hiataixuuQfi under investigation do possess some sedative 
activities. However, it ia the first generuiioh antihistamines 
wtiich consistently impair perfomiance at all doses tested^ 
whereas the mond' sieneration of antihistamioes have a 
generally lower sedation index, although there are differ- 
encea between the drugs* 

However, tho most impottant finding is chat the tradi^ 
tional andhiatamincfl included as positive controls behave as 

O 1999 niukweU Scbam LM CKnJcdi ami fiipwHniMra/ Albr^F* 29, Sd 



expected in that they consistently impair perConnance on Q 
large number of lesia measuring different aapecta of oogoi- 
tive and psychomotor performance, Thiw impainncnt is 
noticed on boOi objeotivo and aubjeciive measurei. 

cailoipheniramine <4-l6m«), diphenhydramine (25- 
[50mg), byd«Hiy3dfte (25 and dOmg} and promethazine 
(10, 25 and 30 mg) were exolusiv^^ used as vencQs« 
whereas clemastine (1-^4 n»g) and Icatodften (1 and 2mg) 
were included in a nmnber of studies as a comparator rather 
than a positive control 

TrIpmlidinG was indudod In a total of 18 studies as » 
positive control and resulted in impalnnent of all aspects of 
cognitive and psychomotor petfoimonce at all dosos mated. 

There was one Incidence In which no impairment wa« 
noted with a J O^mg dose of tri{Kolidine, however, this was % 
subjective assessment of sedation, and it is widely accepted 
that sntuective reports of sedation are not as reliable as 
objective tests. Subjects eftnn fall to repoit sedation ^van 
thnuji^ there is evi<k»ice of on obJectivB impaxtment and 
subjects even mpoft sedalion widi lui objective evidencd of 
cognitive disruption. 

DlphcohydraminD was iiwluded in a total of l& studies, 
and irapaizing effects were noted with all doses iUxder 
investigation, with the exception cf .one study, where no 
nnpidnneiiss were noted. However, in thi^ 
ments were made only at 2h post^drpg ing«siibii and it is 
possible that impairing effects would have b^ eividi^ht 
ihe' teatlng been continued far longer i;l^h 2hr ' ' 

AU other traditional ancihlsbuntneabetmvod- generally- as 
expectedp and although thet« are inatanoes wh^ no impair- 
ment has been reported, the number of studied tejpotti^ 
' ' impairiiYs .oCfcctti ^xcocda ihoao wfdek ho^e to 
detect sedation. . . 

IHsciission 

(Vriutptf the roost Important fioding ^m - thft studies 
roviewsd, Is that tho inrslusion of a vectxn^ is. essential 
when investigating the CN5 activity of new)iy devieioped 
qntihistaminca*. In a study that Involves only tbe test dnlg 
and placebo» d&t» khowing no ^change \jx tio&t ^^o^ces ^ay 
indicatn either that cfae dtug doc% npt induce tnip^iuzmcia or 
thai the teats lacked anfficicin seiisitiv^' io'^teot : the 
ioxpairmont. tnclnsipn nf the- positive contio} '^guarantees 
the sen^Uvity of the. t^ battery. The podtlye cornjM should 
be an aritihistiniinfi.knpwh to be impairiiitgi givtn at the 
lowest doae thai will producB changes id c^^res. Higher 
doses ore sometiroBB tised.- however* thi; would leave open 
for quo&aon whether, the endpoints of CIKS effects Would 
have been sensitive cnou^ to decoct leaser but relevant 
effects of the test, dsug. By Using the minnnal dose of the 
vettmi needed to produce CMS eCfeots as a positive control, 
there is a greater eonfidence in the sensitivity of the 
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T^bla 1. Placebo- and VeniaL-conCTulldd studies 



Drug 



DDK 



No Impalrmem 



Imp^tmcnt 



RefbrenceA 



Azotttdinc 
CetirixinB 



Cmarphciiiraini 



line 



Dlp>h«nhydraniiiie 



Pexofenadizie 



4m8CA) D7.B2.H1 

am8(A> Al. 2B2, 2K1 . 

24 ins (A) 

10 mS CA) B4, Cl, B4, 02, G4, 2H1 

2Qai«(A> S4,HL 

30 ms (A) A2,C1, H] 

40ing<A) C4^H1 

4mg<A) A2,B5, HI 

amgCA) Ui 

2^018 (A) B5,C1.05,H1 

5 mg (A> JAO, B5. B7. Cl, 2CX Bl, G3, 

05, 3BI.H3 

lUntgCA) Al,3A2,Bl.B3. B7. 3Cl, aC2, 
2C5, DI.204, OS, 9HUm, 



10n]g(R> 


At,Dl. BS* OU 02, Q3. 2HI 


13 ing (A) 


El 


20 fag (A) 


3A2, B7. 2Cl, 2C3. 3H1. W 


20ni8(R) 


Ot,Hl 


4mg CA) 


HI 


apig<A) 




l2mg<A) 




12 mg (U) 


B7.C1 


Itimg (A) 




1 mg (A) 


C3,2Hl 


2iiib{A) 




3ing(A) 




4 big (R) 




2Smg(A) 




SOmgCA) 




100mg(A> 


B7,Cl 


ICSOkngOt) 




ISOmg (A) 




{.SOmg<&) 




IDtng(A) 


Bt.Bfl, Ol, HL 


iOiiig{a> 


Al. HI 


20inB(A} 


Bl, &a,GL.Hl 


20ing(R) 


Al, Hi 


30 mg (R) 


Al. HI 


ttOmg (A) 


B5, C1.G5, m 


l20mgCA) 


B3,B5, CUC2,EUa3, GS, 




2K1 


laO cng CH) 


Al, B3 


IBOcngCA) 


B3.B5.C1.C2,BU03. 05, 




2H1 


240 mg (A) 


B3,C2,Ea, 03, HI 


24anig CR) 


AI,fi3 



AJ,B7 
AUB7 



A2,B5 

BK Ht,H3 

Bh HS. 03. 2H1. H3 



Bl, 03. Ht. H3 
2C1 

A2, B3, 2B4. 2B5, Dl, 2H1. H3 
104, 2HI 
A^Cl.Hl 
Ol, 2Hl 

BI;B4,B7.D2 

Al; 2B5. 2B8« 2Ct. 02, Ol, 

IHt 

XHl 

ai;b3 

B^; B4, B5, C3, D1 , hi* U3 
AL. 3A2« 2B5. 3B7, 2C% 

C7, Bl, 3B2, Ol, 304^ lOHt, 3H3 
HI 

Cl.C2.E2. HI 
03 

Cl, E5, 203. HI, H3 



15 

15, Ifi, 17 

15, n 

17 

U, 18, 19,20 

19 

21 

23 

23 

23 

24* 

7, 10, 24* 25. 26 

7, to :i3,*18, 24* 
25, 26, 27. 2». 25, 
M 

23/32-33.54 
I4:'37 . . 

22-.-. *.= ■■ ':• - ■ 

4a 41,^ 
a» 

43 

32.34 

7,6, 10, 16, 17, 1$ 

25, 41 32, i4, 45, 

46 

47 . 

12 

30, 48 

42 

49 

42- , 
49 . . * 
49 
50 

' 50. 5 i 
43 

SO. 51 

31 
43 
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TaWA 1* continued 




Tfltit ronilt* 






Dnig 


DCttQ 


Ko Impabmont 





PAGE 16 



Kydroxyzlntt 
Keiotifea 

Lororiudlne 



Moijultazine 
MlsolAfitiiia 



QiQlomiiic 
PKnnotbazine 



Tazy£ylUne 



Tftmolutioo 



TtipTDlidtx^e 



25mg(A) 

5Qm«<R) 

Img <A> 

2mg (A) 

0.5mg/iiiLr(A> 

amg/Ml^(A> 
tOtvg (A> 

OOmgCA) 

TOmg (R) 
40mg(A) 
40 m« (R> 

5nis (A) 
10 mg (A) 

5n3B(A) 

lOing (A) 
15 mg (A) 
20 ma (A) 
40 nig (A) 
45 mg CA) 
30 mg (A) 
lOmgCA) 
3Sing(A) 
3Diiig(A) 
Jnig(A) 
10 mg (A) 
IStngCA) 
2n0mgCR) 
20 me (A> 
<$0nt8 (A) 



60rxi£(IL) 
llDiug <A) 

jaOmgCA) 

X5mg (A) 
SmgCA) 

5mgCR) 
7,Smg (A) 
lOnlHSCA) 

iOniE (R> 



04 

A3. Ct. DJ, HI 

AA.ci.m.Hi 

Al, B4. 2C1. Ca, Dl. 

B4, 04, aas, iHi 

c:2, 03. H3 

Ai. 64. BS, CI. C2, Dl, 
E4, QS\ ahl 

B4. Cl.Dl, 2H1 
C2» H3 

CI. C2. B4. HI 
Cl.E4.HI 

A1.A2. B2.B3» 3C1. 
C5.DI.B2, 2111 
Ai.B^ 281, 2Ct, B2, HI 
A2. B3. 2B5. ICl. C5, 01. HI 



B5,Hl 

HI 

Bl 

B4. CL C2, B4. HI 
Cl.CXE4»Hl 
C1.C2.H1 
CI. C2. E2.1li 
C3,Hl 

2A1. B2. 2Ba. SB4, 2B3« 

fici. 4ca» aca. C7. di, ei. 

B2. B3. 3B4. Ol, 304, I6H1, 
H3 

Al. HI 

2AI, B4. aB7, CI* C2, C4 

A3, BS. B6. B7. C), CU 02. 3K1 

Al.B? 

B7. CI, HI 



2Cl,2C5. EJ. 3H1 

G4.HI 

BS, B6. Hi 

HI 

Hi 



Bl.B7.D2 



Al. B2. HI 
C2, B4, OS 

03 
B4 

B4.ez 



Al» B2,BS. CUHl 
Ai,B2.BS«Cl»Hl 
A2.B3, B5, 2CUC5,DI 
HI 

2B3» B4, C2, 2EI» 203. 2HI. Ii3 
05, CI, OS, HI 
B5, CI. G5 

B4 

B4,B4 



A2.B3. B5, B7,C1, CS, pl, 



Ql.Hl 

Al,Dl,B2, HI 



B7,B2.<».Hi 

B7»Ha,Hl 

Al.H2,m 

B6, Cl,C2.Hl 

2A1. A:Z. A3, B2, 4B4, 2B5, 

6Cl, 4CZ, C5. 4D1, 4B4. THl 

3Al,Ol- a2.2Hl 

Gl.HL 



13, 25, 29 
27 
52 
28 
18 
53 
S3 

la. 24,39* 50p 
54,53 
48 

24. 54. 55 
56 

34.54 
4S 
57 
57 

4i. 

40, 41. ' 

41. 

■■4X-. 
•58; ^sf-^ 

28-'v -.-'vy .. . 

•"26^*53,*5i"* ■ 

•■30 .■v^V'. . ■ 

60 

60 • ■ ■ ••• • • 

60 

,47 . .... 
38 

B/U. 17. 1^. 32. 

34, 34^ as/iie. 3«,:>9. 

44»-45,'4<fc-<i;67-.*Att, 

i9.^;^l:'}- 
.62. ' 
, U.i7.^Jtv'4^«0 

14. 31, ii jsi 5<S 

46 ■-. ■> . . 

t3 ; 

' 56 
61 

11.19.31,53.54,55. 
' 37. 5». 59, 60 
31.49.62 
U 
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Table 3% Codes for meaaurei of perfonnaiicA 



A: Pxychomotor paffomumca 
Al: Actual car driving 
A2\ $imiU4UKl car driviita 
A3: SlmuUt^ cut ftacking 

B: Sensorimotor co-^mJiiuticm speed 
31: Adaptive iracldnjf 
92: Ccitioal cracking 
B3: ContimzoM noclciog 
B4: VUno^motdt co-orcHnatiDn 
BS: QioSce rmedon time 
R(S: Siropio rcactipn dmp 
B7: Reaction time 

C: CN5 arouaal, informatian pmceuing 
Ci: Ctlcteal flidcer fusJon 
C2: Digit ityndso] lubilUtltiDii teak 
C3^ Mental antlimetic 
C4: Letter Ddnceliailon 
CS: Stioop colouf teat 
C6: Logical reoaunillg 
C7: Vlaual acarch taak 

D; McnMny 
Dl: Shcut-tBrm msnvory 
D2: gflntifwiniiB tiiciii£iEy tadc 

B: SeoMziy akilii 
Bl: YlgilfiBce tuk ' 
£2: AUoiztlQa ^taale 
63: CoftUnuoua aitentlon task 
E4r Dynamic vjaual acaiily 
B5: SlmuSatad UB^nmbiy-lUce task 

Pi; Finger tapping ■ 

Ol: .HlectrocziccphBlogri^ (^BO) 

02;' Continadii4 BBO : 

G3: Multiple laXency te^t 

G4: evoked poceniSals 

11' Subjective catioga 
Hi: VUual aiialosv« ntmg scfUes 
H2: Profile of ttioodi ccade 
K3: SLonfaid sleqiiitetia scale 



measuramtmta of meutAl perfonnanee [Q. H ie impoitant to 
recognize that tho puipoM of d)e iucluftioo of th^ positive 
cotiuol ia not to draw direct compazisoiis wiik the toet dra^. 
tlie study drug sbosild be compared to placebo, and the 
po^iiive control should be used only to ensure the 
flensUivlty of the p9yc^>mnBtiic$ in the paxticutar inatance 
of that fltudy. 

Xu addition it is i^ipuitazii to include tests wtuch measure 
diCferent aspects of cognitive aod psydMsmotnr peifor- 
mance. Rfimbaut & Hmdnuiroh [5] demonstrated cleaity 

O 1!>9dBlukarell 



that a large number of tests are available and cuncndy in use 
when investigating the central effeota of ontibiatamtncfl. 
However, moat of the tests are iiot Feliablc, hav6 never 
been validated and ceproduct^Qa of the resulU is. almost 
impossible, even when experiments are carried uut tri thc 
some laboratory. 

It is possible tJiat various paychometxic tests may have 
diffcroniial sensitivity to the sedative effbcts of andhixta' 
mines and it is for thiB icason thaC a battery of team inusc be 
ntilixcd in ord^ to asseis the activity of these camptmndl 

It appears that tests of car dnvin^, whether it is actual 
highway car driving or a simulated caz-driving t^sk, ari» ^ 
commonly utUtzed when assessing the sedative praft^Q ^^y- 
anCihifttai]q]nt:s, Tests of oar driving feature in 15 atiuHea Anct':- 
appear to be sensitive to the sedative effects of aniUiistaT^V 
mixiBB. It has been suggested that the ability of the drivel to; 
control weaving of the car, measured aa the 
deviation of the latacol position, is an indicator of diilj 
induced cedutlon [7}. Such cest^ Teprasem low level g^ol 
motor performance and do not aaseas more 
fimctlons, cg^ anentloo, judgemcntt croBS-<iver. oni^tii 
relSeices memory^ etc. Car^xiving I3estsp«r xa amtief 
a suiuble dhotce fprdxiidren and noh-4ij[Vlii^ VJ^ti^} 
to assess the poteniUI of an antihisiaKKltta^ ijpiie^ 
mental petfoimanoe, studies ihoiird incotpdi^ater,^ 
aensitiva and laeliafale laboraioty'tMtirfitiu^ 
of mental pzooesses. ' ' ' . ' ' ■ 

A task which has conunonly fiaaC^T^-^iI|;^ludijes ^ 
gVLting the central effects of iind^taiNUiieii !fl i^f^ 
flicker Auioo (CRE') task; CFFfb^t^s i^l6'stviidf^f i 
CGfnsistcnily demonstrated tlie roduciifiii in cogniixlve- ca|i;^::^ 
city foUowtog traditiottnl antihidtafiiioes, well as dii^ceoi^ 
ins chsiiges foUbwing ottier 8mihistazTuiiea< e.g« loiBtadise 
and cotltizine, where other tests 'have* failed to. detect any 
izhpaiiment. CFFis one of the mp&t contmdnly used tasks to 
the - area* and has proved sensiUye ;tp a wide, range of 
oompouhdk The ad^ntagea of i^TF uicludc titc 8inij3tle» 
ntm-invasive natut^ of the te3^ the- sl^art di^ration Of the 
assessment and ari abscncci of n^jpr pcticijce'effects (subject 
to training subj^ts ^rior to partifop^lioh in the study) (S}. 
For thia icasoci, it is recoma}pndefj||h4t CFF be inchided.in 
all tost battexie^ when invtbsdgatinjg .tiic /central effects -of 

Otie of the- mcist popular Tneasuxti^. -^^ scn^my tnbtor 
porfooncUicc , ia r^iiction, - tinic 'tb[ ^l^*^ 'critical ' sUnhilUiEl 
Choice teaelion time (CR'H » as an indicator 
sensorimotor resimiise^ assiesftUig, th6 efficiency of the 
atientiQAal and responso oiechaniafiis in the information 
processing chain without the need ',i6r-^ extended cognitive 
ptoc^sing. The total reaction time is regarded as the suitt of 
two separable components: the ^tnuius ceoognition 
reaction time <RRT) used as a mc^ure of attentionai 
monitoring, and the motor Teaction time (MRT) usecl as a 

SdcncB CUniffoi end Sstpgrinutntal Aikr^t 19, Suppletncnl 3, l^H^Ul 
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T*blo 3- Ranted ««tmlvc effects of sclDfltcd MJtiWstoimnei aaing I:Nl ralio 



No. tuti tbovnag no impainnant (NT) 



No. tasts shawinc imssaiiiBoat (t) 



Divg 



Objective 



Ratio I ; I^: total • 



Ratio I : NI: tout • 
CAtlrizltie 



Raaal:NIifotal 
Lomiadlno 



ftfltf n T : Nl: anal = 
• ChLcrpttcmraroine 



Ratio I : Nl: coUl = 
DipbcnUydrammo 



R4tioI:NI:|iitBl 



Ratio I:Nl: total 



120 9 
laOmg f 
240mg 6 

3 0,00, tubjtt:tlvcaO.Q0i QtUeoAveMiO.OO 

2antx 4 

3 o.OO. lutajoctiva w Q-OO, otuectlvc » 0,00 
Z5mg 3 
Smg It 
10 24 
15ipg I 
2Dmg 9 

1*0.11, ft0bjectivo«0.32, objoodvo^O.n 
10 mg 14 
lOiag 8 
40 mg 4 

-0.29, 8UbifictiV(»sO>fl7, DbjMJUva => 0.3S 
5aiB 13 
lOmii 7 

15 A 
20109 

40,IDg 

=» 0.5a aabsoeti ve ^ 0.40, oh^ve 0.52 
4ing 1 
Sag 

t2nxg 2 

16 mg 

7.67, suyo6iivo=«iiDt dona. otij«otive=»4.67 
25 mg 
SOmg 
100 mg 
150 mg 

.27JQ, «ahjocilvo = f»t diM», olyectivei- IS-O 
23 mg 
5mg 
7.5 mg 
10 mg • 
15 ng 

= ^,00, BubjttcdveMt4.00, objocllves^not done 



Oli}6ctive 



Subjective 



4 


1 


2 


12 


3 


3 




2 


% 


5 


2 




6 


3 




3 


2 


X 


3 


5- 




2 






1 






1 








4 


1 




4. 


• t. 


1 


7 






6 






2 


2 




3 


■ . 3 . 




1 


1 




5 


2 




23 


13 


2 


3 


2 




5 


2 




3 


» 




■ -4 


2 




3 


1 


1 


35 


9 




• I 


I. 



nicASUito of the sfncionoy of the iwspoMc cmtput sysusm. 
MaosurcixtOkits of CRT paivido lnfatmatioa on ^ conatam. 
very mpid mljuatxpcnu uutivkiuaU must mako to thalr 
eaviroamciiifi which require them to attend to several 
potcntltil stimuli oi oocd [91, Thia nigsofltft that theic Is a 



high degree of eoit$tiuet .Vq»Udiiy intntfcnt b naoUbn Umfi 
maastUBS. CSiT ftstpOV^'in 17 <«flk« Bii4 ^ ifiMltiviey of 
itaa testis blgblighted by die fact tha£ liU dno oithc few cqhc^ 
th&t detected impaimieaU with imtihtai:ainineB, auoh as 
nu^lutlne, cctidzine and larbtadine* 
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The Digit Symbol Substitution Tert (DSST), ■ linaple 
peiu:il aod paper test, is reported to measutp intfigiatioxu 
speed and accuraoy of visual and fix^ motor skUls [9]. 
Pufi to lis BimpUclty, DSST in employed in a large 
number of studies and appears to be a reliable indicator 
of flcdaiion. 

Other objective mcesurea of performance which appear 
commonly in the litemtuxc st^ tests anch the 1*300 which 
represent the endogenoaa con^poncnt of ^ auditory evolved 
potential [10]. This test l£ more dependent on information 
processing demands Jn^sed by the laslcs than on the 
physical attributes of the teitt mid the pnalqug^on of the 
F3O0 is taken as an Index ol impiurcd cognitive function. 
The multiple sleep latency test 4b also used thrmi^hcnt the 
day to provide an objective Index of sleepiness [1 1}. 

In. addition co objective moASureB of perfonnanoc, sub- 
jectivo naportB are also ftw^ueoily utilized. Self-assessments 
of perfonruince and sleepiness, alibough conunonly used 
and relatively oasy to administer, are not as Atzaightfoiwan) 
□r reliable as otajeotivo mesaures of aedacicuu Subjective 
leporta are much xnon^ likely to be mfluenced by tranatenc 
fluBtoaiioas and other factors si^eh as demand chsractedstics 
and eoViKontnontal aCimuU dian ar^ objective measures of 
perfonnance [12]. Snhjeciive rapotts are extremaly unst- 
able, because hy titeir very nattsrei, olAapineaSf gomnolence 
aod sedation cam impulr the «elf assessment of awuane&a 
and thus result in mislcadintt rcHtilts. Despite these incoa- 
^s(eiicieK« if subjectivo nscasures are combined with lenat- 
ilve and reliable objective tcst^, they can pron^ uacfbi 
data. Alninst all the studies reviewed, have employed 
sul^jeciive rating scnic^* however, cOnflictlni; dala ace 
repcfted and concltisions abcrot the sedative potential af 
an antlUstatnme must not be made sojely on data 6om ' 
subjective testa. * • . 

- One well - known' ptoUetn'* with performazicerbBaed 
tnaa^um In psychophamiBcology is that individuals can 
compertsate for die effects of a psychoaetlve compound by 
cbangiuK their pciformoace strategy and/or motivation 
levels. PeifoiToaiKe testing is often intermittent and subjects 
are usually forewarped or uwue of the experimental proto- 
col and the impeding tesL Thii allows subjects to prepare 
themselves for peiformat«ce awessmenL The limitad period 
of concentradon required may not accurately reflect typical 
levels of alcrtneSB throushout die day [13]. 

One way of ovcxcoming the problems aasocinced with the 
use of fixed test intervals is to tise actlgraphy to monitor 
the behavioar throughout ihe day. Actismphy pmrvldes a 
continuoDs measurement of the motor component of 
bejiavioiir and Ik thus able to deu»ct ImpoirraentB in perform 
mance ihrou^out the day and so overcomes the problems 
assaotBtad with fixed time interval testing [U]. 

The secondary objective of this review waa to assess 
the sedative potential of second-generadon antihistaminea 



using thii battery of cogititive and psycbomotor tests* 
Using the formula of I Ml to calculate the risk : benefit 
ratio for a number of flniihirtcamines. it is possible to rank 
theae drugs in order of increaKiTig adverse effeees, Table 3 
identifies only a few antihistamines with a risk : bone&t ratio : 
of zero. These include astomizoje (10-60 mg), ebastine . 
(10-30 m^, feacofenadine (80-240 mg), levocabastine 
(0.5-2.0 mg/mL) and temoUstine (20Omg>. As for 
levacabasHae and tomolastinek orly a small nun^er of 
amdfes have iavestigated the CNS effect of these 
compounds and although the 1; HI lalio is calculated as . 
2ero« this value is dcxived from one or two studies, and '! 
therefore Anther nseaich is rei^tuired before they can t»e'^ 
confldendy placed In the nonsedating antUUstmniaor.^j 
category. 

Fexpfpnadine, which is the active metabolite of toifona'-<^J 
dine, is a recent addition to tlu list of nonsedating aaIIk^ 
histamines^ A number of placebo and vomm contrQl)ed,J 
scudies have been conducted using fexofbnadtrie at up . 
four times thca tttcotmnended doaa, Wiihio tbn&c dp 
ranges, £szofanadizie lacks any otyeotively detemiihd 
sedative activity and does not impair cognitive and pay 
TtMot performance. 

■ ■■ . ■ 



Conchuiou 

It is evident from the findings of this nview that - 
antihistamines possess a potential to pv^duc?. elthtiri^Ji 
Cive .or sobjectfve sedadon or both. Tbiv potential is .^ 
function of histaminer^c xnechanisjns . lixyotlved. in 
coimrol. oC.&MS arousal and l6 moic^ likely to happen Mf! 
those substances which cross the blood-brain bairiitr i 
cxcrt a dlPMt effect on the braiti* In. orderto he able to detect'.^;; 
this possible sedative acdvity^kia In^sortant to use & baaery;^/':' 
of tests wfnch have proved to be sensitive and reliably' ! 
indiuaturs of sedation. . 

A number of teats have been identified which eie sonsl'* 
five (□ both objective and rabje^ctive effects of antihistar 
mlnea. Tbf^c induce CF?, CKTf I^SST, and. actual ai^> 
Simulated car driving. Fhykiokiglcal. measures audi as tbe^ 
yiSUl Bn4 the use of evoked potentcalft ^an abo he Added tp V 
Ihe test battery dependins on the r^uirom^nts of a speciftc 
study. The use of aotigraphy <:ouId ehbance the chances of 
detecting sedation as' it provides en- indRX of aedadon on a ^ 
comlnqoas .24-h basis. ; 

iTaing this battery of teata. data ftom (be pre^cpi xeVieW. 
clearly demonstrates Oiat the second jtenertttion oi ar^Uhis- 
(amlnea have a tiiach mora favourairls behavioural toxicity 
than their picdcccssprs and represent 4 m^or advaoco in the 
trcatmeni o( allergy in ambulant patients who wish to 
cofitinue with their activities of daily living without 
experiencing decrements in their oogm'dve and pHychomotor 
abxlllies. 

O 1909 BiukwcU Science Ud, Clv^ieal m\d ExpufimiOihil AO^gy, 29, Suppleniem X 133-142 
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